Background: Health systems are based on 6 functions that need to work together at all times to effectively deliver safe and quality health services. These functions are vulnerable to shocks and changes; if a health system is unable to withstand the pressure from a shock, it may cease to function or collapse. The concept of resilience has been introduced with the goal of strengthening health systems to avoid disruption or collapse. The concept is new within health systems research, and no common description exists to describe its meaning. The aim of this study is to summarize and characterize the existing descriptions of health system resilience to improve understanding of the concept. Methods and Analysis: A scoping review was undertaken to identify the descriptions and characteristics of health system resilience. Four databases and gray literature were searched using the keywords "health system" and "resilience" for published documents that included descriptions, frameworks or characteristics of health system resilience. Additional documents were identified from reference lists. Four expert consultations were conducted to gain a broader perspective. Descriptions were analysed by studying the frequency of key terms and were characterized by using the World Health Organization (WHO) health system framework. The scoping review identified eleven sources with descriptions and 24 sources that presented characteristics of health system resilience. Frequently used terms that were identified in the literature were shock, adapt, maintain, absorb and respond. Change and learning were also identified when combining the findings from the descriptions, characteristics and expert consultations. Leadership and governance were recognized as the most important building block for creating health system resilience. Discussion: No single description of health system resilience was used consistently. A variation was observed on how resilience is described and to what depth it was explained in the existing literature. The descriptions of health system resilience primarily focus on major shocks. Adjustments to long-term changes and the element of learning should be considered for a better understating of health system resilience.
Background
A health system "consists of all organizations, people and actions whose primary intent is to promote, restore or maintain health. " 1 A World Health Organization (WHO) framework summarizes the functions of a health system as 6 interconnected building blocks that are essential to health system functioning. 1 The building blocks must work together to respond to changing health needs so that the system can reach the health system goal of improving health. 1, 2 Recent challenges, such as shifting burden of disease, antimicrobial resistance, financial crises and an increasing frequency of extreme weather events, have put pressure on the functions of health systems. 3 These challenges range from national or local disruptions to pandemics with substantial global impact, such as the West Africa Ebola outbreak from 2014-2016, which resulted not only in a substantial loss of life but also in severe impediments to the functioning of the health systems in the affected countries. 4 Similar patterns of a health system's inability to cope have also been seen in countries affected by the Zika virus. 5, 6 Although these diseases mainly affected low-and middle-income countries, other difficulties have affected high-income countries, such as the 2008-2009 financial crisis that forced multiple health systems in Europe to reorganize for better efficiency and to make cutbacks in health budgets. 7, 8 Further challenges are slowly emerging worldwide that are causing progressive stress to systems, for instance the continued threat of antibiotic resistance that is predicted to become one of the largest challenges to health systems in the future. 9 The term resilience has been part of the lexicon of multiple scientific disciplines; psychology, disasters, engineering, and economics, for instance, all use frameworks of resilience. [10] [11] [12] One of the first disciplinary definitions of resilience came from the field of ecology in 1973, where it was defined by Holling as a system's "ability to absorb change and disturbance and still maintain the same relationships between populations or state variables. " 13 From this definition and definitions from other disciplines, the main concepts of resilience emerged -the capacity of an individual, population or system to absorb a shock, while still retaining the fundamental functions or characteristics of the original state. 14, 15 However, this view of resilience has been critiqued for seeing a system as a strictly linear process, with the underlying assumption that the original state of the system is the optimal state, to which a system should return after being shocked into departing from it. 16, 17 In this scenario, a system can only absorb shocks, and remains vulnerable. A more dynamic interpretation of resilience incorporates adaptive and transformative capabilities that allow a system to adjust or change its own characteristics or actions to soften future shocks while still retain its basic structure, or even fundamentally change its structure to eliminate risks altogether, if its current state becomes unsustainable. 18 While the term has been in use for many years, it was when the negative effects of the West Africa Ebola outbreak on local health systems was documented that the term gained popularity as a concept. Health system resilience was swiftly taken up within global health as a way to strengthen health systems, 4 focusing primarily on acute shocks to the health system, such as the Ebola outbreak and natural disasters. 19 This focus has broadened since to include health systems facing chronic stresses that continuously challenge the performance of the system or its ability to adapt. 20 However, specific suggestions on how health systems can become resilient to either acute shocks or chronic stress remain comparatively vague. 11 There is no common description of health system resilience at this stage. 19 In order to build resilient health systems, a better understanding of what it means and should contain is needed. 21 Clarifying the meaning of health system resilience could help establish a shared understanding of the concept among researchers and policy-makers. 10 The purpose of this study is therefore to summarize and characterize the existing descriptions of health system resilience.
Methods
This study combines a scoping review of peer-reviewed and gray literature with expert consultations. 22 A scoping review was chosen due to the broad nature of the concept and to capture the variety in the published information on health systems resilience. Expert consultations were used to supplement the literature and to gain practical perspectives of health systems resilience. 22, 23 The literature search for peer-reviewed articles was conducted in January 2018 and the gray literature search in March 2018. Search strategies for peer-reviewed literature and gray literature were developed. Both used the search keywords of resilience and health systems ( Table 1 ). The primary inclusion criteria were documents that were published in English and described or identified the characteristics of health system resilience or that presented a health system resilience framework (Table 2) .
For the peer-reviewed literature, searches were conducted in the PubMed, Web of Science, and Global Health databases. The gray literature search followed the methodology of Godin et al 24 was used in the Institutional Repository for Information Sharing (IRIS) database, and a second search was conducted through Google. Organizations that work with health systems or public health were identified from the first 50 hits of a Google search by using the term "health system resilience. " The organization webpages search engines were used to find relevant documents by using the same search string. In the absence of a search engine, the website of the organization was manually searched. After sorting the results by relevance, the first 50 documents from each organization were included for screening. The initial searches produced 811 articles. The first 2 authors independently assessed the documents for inclusion. After screening the titles and abstracts, 112 articles were read in full, and 88 were excluded ( Figure 1 ). Additional references were identified from the reference lists of the included articles, and 3 articles were identified during the peer-review process and included in the analysis. In case of a disagreement on the inclusion of a document, the document was discussed among the authors until an agreement was reached. The data were extracted from the included studies and entered into an Excel spreadsheet by the first 2 authors. No quality assessment of the articles was done, as this is not part of the standard methodology of scoping reviews. 22 Expert consultations were performed during March and April 2018, with experts who were affiliated with an organization, institute or governmental agency that was identified as relevant to health system and policy. The experts were purposively sampled so that they held a position in the field of health systems and policy and were familiar with the concept of health system resilience. The organizations of the experts were identified through the gray literature search, and no organization had more than one representative. Experts were contacted by email for recruitment and each one agreed to participate. Experts were asked to describe and identify the characteristics of health system resilience before the interview was conducted. Additional questions during the interviews used the preliminary findings from the literature review but were not provided to the experts beforehand to avoid potential bias. The consultations were held online, audio recorded, and transcribed by intelligent verbatim. 25 The data from the literature search and expert consultations were analysed by the first 2 authors by mapping the constructs within the descriptions and comparing the occurrence of constructs between the different descriptions. 26 Keywords within each description and the resilience characteristics were identified and charted; synonyms were combined into one category and were named for the most frequently used term within this category. Keywords were included in the analysis if they were mentioned in 3 or more articles and interviews, in order to prioritize the words used most frequently and to prevent seldomly used words from influencing the results. The characteristics of health system resilience from the different publications were identified and mapped into one of the WHO's 6 building blocks. 1 The WHO 6 building block framework was chosen for its cohesiveness, as it has been a commonly used framework for health systems resilience research.
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Results
The final analysis included 24 publications that were published between 2013 and 2018. Four experts who were affiliated with WHO, the United Nations Children's Fund (UNICEF), the European Observatory on Health Systems and Policies, and the Swedish Ministry for Foreign Affairs were consulted.
Eleven of the included articles provided a description of health system resilience (Table 3) , 2 articles referenced a description from another paper, 6 articles referred to a description about resilience in general and 5 articles did not provide a description.
Nine out of 11 descriptions mentioned shocks, which refer to a crisis or disruption (Table 4 ). One source described the meaning of a shock, 19 while the other 8 sources gave examples of what could cause shocks and how they should be addressed. 4, 21, [27] [28] [29] [30] [31] [32] Commonly used examples of a shock were pandemics such as Ebola 31, [33] [34] [35] or natural disasters. 26, 36 Five recurring terms that referred to the capacities or actions that a system could take to be resilient when exposed to a shock were identified in the descriptions of resilience in the literature, namely, adapt, maintain, absorb, respond and transform. The expert consultations identified 2 additional terms, learn and withstand, that were not commonly used in the literature.
In addition to the keywords used when describing resilience, the publications described health system characteristics that can lead to resilience ( Figure 2 ). However, several characteristics were not concerned with resilience during a shock but with the periods in between a shock. 27, 28, 32, [37] [38] [39] This 
Description
Its capacity to adapt, absorb and transform when exposed to a shock such as a pandemic, natural disaster, armed conflict or a financial crisis and still retain the same control over its structure and functions
Context
Governance for resilience
Keywords used
Adapt ** ; Absorb; Transform; Shock; Maintain ***
Blanchet, 2013
Governance of health systems comment on "A network based theory of health systems and cycles of well-being"
was described as everyday resilience, where the context is not a shock but a chronic challenge that occurs every day over a long period of time and that cannot always be predicted. 20, [48] [49] [50] Financing Effective financial resource allocation and protection of healthcare funding was identified as important for resilience during shocks, long-term changes and normal strains. 8, 27, 30, 40, 41 Using diverse and stable financial resources was recognized as minimizing the risk of a response being underfunded. 19, 30, 40 To be sustainable and able to provide universal health coverage, Hanefeld et al and Kamal-Yanni et al both suggested that a resilient health system should be nationally funded, preferably through taxes. 19, 33 Kamal-Yanni et al additionally suggested that the amount of out-of-pocket payments should be reduced to minimize the inequity in the affordability of health services and to protect from impoverishment due to healthcare costs. 33 In addition, the importance of selling medical products at stable prices during shocks was highlighted. 40 Health Workforce Five articles discussed the need for a workforce with a mix of skills that can adjust to both long-term changes and shocks. 19, 34, 35, 40, 42 The competence within the health workforce should be sufficiently high to maintain the daily functions of the health system and still provide quality care, even when resources may be scarce. 19, 21, 40 The availability of additional workforce resources was raised as a method to improve the speed and effectiveness of the response to a shock while minimizing the negative impact on the system. 21, 30, 31, 33, 38 Communities were also identified as a resource that should be involved to improve response by including civil society, 36, 49, 51 and the WHO recommends that community health workers and other actors within society should be utilized to help raise the awareness in the population about how to manage shocks. 35 Both the European Commission and the experts interviewed emphasized that people who work with healthcare need to be given proper support and incentives at all times. 40 The experts elaborated that support, including satisfactory financial compensation, is important during stable times to ensure that professionals are motivated to work efficiently and is crucial during shocks when fear may cause health workers to leave their stations.
Information
The continuous collection of data to improve preparedness and response to both long-term changes and shock was a recurring characteristic. 4, 19, 27, 30, 33 Five articles discussed the need for good quality surveillance data so that policies focus on the right areas and make the right decisions to predict changes and shocks that are likely to affect the health system. 20, 27, 28, 40, 43 Information was also mentioned as fundamental to how quickly a health system can adapt to a change. 20 The need to analyse previous experiences to guide future response was also raised 4, 19, 20, 32, 42 and could include learning or cooperation with other sectors or countries who have experienced similar A sudden and often surprising event that causes an additional burden to the health system, most often for a short period of time. Pandemics such as Ebola or natural disasters caused by climate change were the commonly used examples of a shock.
Adapt 9 2
How a system reacts to meet the changing needs of the population and to continue to deliver the best possible care. To be resilient, a system should adapt both during and after sudden shocks and long-term changes.
Maintain 5 1
Maintaining the core functions of the health system when managing a shock. All parts of the health system should maintain the same access to and quality of care to be resilient, although resources might be moved towards the response to a shock.
The capacity of a health system to use additional resources when managing a shock and handling challenges in an efficient way. By better absorbing a shock, the health system is less affected and more resilient.
Respond 4 2
The quick reaction and implementation of effective strategies to address a shock before it overwhelms the system. Quickly responding to a shock can prevent the shock from persisting or expanding, allowing a system to more easily combat problems.
Learn 1 4
A health system must learn from previous experiences of shocks and changes, both within its own system and other systems, nationally and internationally, to increase resilience. Without the element of learning and evaluating previous experiences, there would be limited improvements in the preparation for similar situations and thus a system would not improve its resilience.
Transform 3 0
The ability of a health system to make a complete change to improve for the future, when exposed to a long-term challenge or a shock. To be resilient, a health system should transform the current status, strategies and behaviours that are no longer feasible.
Withstand 1 3
Used to describe how a system must be sufficiently strong to cope with a shock and handle the additional strain and normal functions, which links it to the terms respond and maintain. If the system can withstand the shock or change while still providing routine care to the population, the system can be considered resilient.
shocks in order to guide plans for improved response. 19, 21, 34 Leadership and Governance The building block of leadership and governance was mentioned by 20 sources. Accountability and transparency 21, 40, 43 together with equity 43, 44 were emphasized as important responsibilities. According to the expert consultations, equity was highlighted as an aspect that is often lost during times of a shock. One expert stated that new strategies that are made hastily in the need for a quick fix often miss equity aspects. Six articles stated that a system needs the capacity to predict future challenges to effectively respond and to adjust the system when needed. 20, 21, 27, 34, 40, 45 This capacity should be built during stable times and not during shocks when the health system is strained and needs to focus on response. 4, 8, 21, 27, 32, 38 Three articles underscored that new strategies should be developed based on previous experiences and lessons learned should be efficiently implemented. 27, 35, 45 Multiple articles stated that the right actors, both within and outside the health sector and at the international level, should be identified to tackle contextspecific challenges 19, 27, 35, 37, 42 ; the engagement of the right authorities and the population was seen as essential to build health system resilience, for instance, in the implementation of strategies and the response. 19, 27, 35, 37, 41, 42 Designing institutions to govern for resilience, for example by making health system governance polycentric, was mentioned as a way to spread the impact of a shock and in that way foster resilience. 20, 46 Local governance and strong community engagement were highlighted as an investment to anticipate uncertain shocks. 46 Medical Products, Vaccines, and Technologies The characteristics related to medical products, vaccines and technologies were mentioned in 2 documents and by one expert. 27, 33 They mentioned that accessibility to medical products is critical for a health system to function well, yet essential medicines remain unaffordable or inaccessible in lower income countries, according to the WHO. 47 The emphasized challenge was that some essential medical products are not attractive to produce due to small monetary rewards for pharmaceutical companies, and their research and development is thus underfunded. 27, 33 An expert indicated that the incentives for the production of medicines either should be changed or monetary compensation should be increased to incentivize pharmaceutical companies to produce essential medicines. All 3 sources called for a more sustainable production of medical products and technological solutions with improved incentives. 27, 33 Service Delivery Nine articles stated the importance of provision of additional services to the entire population during a shock while maintaining everyday services. 4, 8, 20, 21, [33] [34] [35] 38, 46 Focusing on preventive efforts, such as public health interventions, during stable times was identified as one strategy for a health system to be well prepared for shocks and changes, although most shocks were seen as difficult to predict and prevent. 4, 28, 33, 43 
Discussion
Our study found that in the literature and among health system experts, health system resilience is described mainly in relation to adaptation, maintenance, absorption, learning, transformation, withstanding and responding to shocks. The goals and functions of the health system were reflected in the characteristics of resilience, 1 and the importance of good governance, effective and reliable information systems, and a resilient workforce were emphasized. Although sudden shocks were identified as the main driver of resilience, adjusting to long-term changes in the health system was also stressed as an important characteristic of resilience that was tied closely to the WHO building block of leadership and governance. Out of all the full text articles read during the screening, no single description of resilience was referred to consistently. The most common description referenced was the description by Kruk et al -"The capacity of health actors, institutions, and populations to prepare for and effectively respond to crises; maintain core functions when a crisis hits; and, informed by lessons learned during the crisis, reorganise if conditions require it" 4 -yet several authors 37,48-51 who refer to Kruk et al did not include the third element of the description on learning. The other descriptions, some of which came after the description by Kruk et al and may have thus been influenced by it, all lack this component. Although it could be argued that the element of learning is not as important as the other elements, the opposite was observed when analysing the characteristics of health system resilience and including the perspectives from the expert consultations. Learning was often discussed within the Information and Leadership and governance building blocks and was mentioned by all experts as an important element, allowing the health system to evolve by learning from previous experiences, thereby increasing the system's strength and guiding policy-making.
The focus on leadership and governance in both the published literature and by experts is not surprising, given that governance is concerned with how a health system and its actors function and perform. Health systems are dynamic systems that are influenced by the context, the values and principles that the system is built upon, and the variety of interactions among actors and the system. 45, 52 The capacity and breadth for a health system to learn and evolve will depend to a great extent on the decisions that formal and informal actors in the health system are able or willing to take, in any given context. This was apparent in the recurring theme in the results of cooperation with and dependence on other sectors and actors outside of the health system. Effective and responsible coordination of operations working towards a common goal, within the building blocks and with sectors outside the health system, points to the influence of decisionmakers and actors in creating change in the system. The remaining 5 building blocks were discussed with similar frequency with a notable exception of the building block of Medical products, vaccines and technologies. Ignoring this building block in the discussion of health system resilience would mean excluding one of the key foundations. 33 A health system cannot be fully resilient without the availability of essential medicines or without the development of new products. A newly developed, not yet licensed Ebola vaccine was introduced as an emergency strategy to try and stop the 2018 Ebola outbreak in the Democratic Republic of Congo that is still ongoing, and more than 110 000 people have so far been vaccinated. 53 This is an illustration of how strengthening the provision of medicines like vaccines may help build resilience in a shocked health system. Further, the emergence of antibiotic resistance is a challenge that is closely linked to the building block of Medical products, vaccines and technology. It is a slowly emerging disaster that is predicted to become one of the largest health challenges if health systems cannot maintain everyday resilience. 54 Antibiotic resistance, similar to any other challenge, is also an example of where resilience cannot be tackled in isolation but rather must be addressed as an combination of all the building blocks.
The interactions among the blocks are what make up a resilient health system. The linkages among the blocks, including the role of people as actors who drive the system forward, are essential to realize a resilient health system. 36 These linkages can be noted in the characteristics that are identified under Service delivery, which were often not specific to health system resilience but to health system strengthening in general. Service delivery is the main output of a health system and is dependent on the functions of the other 5 building blocks. 36 If the other 5 building blocks do not function, service delivery fails, and resilience has not been reached. Health systems are dependent on the interactions among the building blocks to maintain service delivery during everyday challenges and shocks.
It has been argued that the concept of health system resilience is limited to context-specific situations, and, therefore, a single description may be problematic. 55, 56 The diversity of the challenges and shocks and the degree of vulnerability of health systems make it difficult to understand and apply universal characteristics to specific health systems.
General guidance for what health system resilience entails and its general characteristics could help a health system to prioritize its actions and strategies within its own context and reach its own resilience goal, thereby contributing to resilience globally. This requires that the concept of resilience is flexible, to effectively adapt to everyday stressors and shocks. 55 The adoption of health system resilience as a construct has led to criticism about whether it can be applied to complex adaptive systems, 57 and concern that it is no more than a catchphrase. 17, 55 There has been criticism for seeing resilience as a linear process, where health systems are expected to return to an original state, rather than accommodate change. 16 It is worth noting that many of the keywords and descriptions from the literature included in this study focused on coping and bouncing back from shocks, rather than learning or system transformation. The implication is that there is a 'normal' state that health systems can-and should-return to, and disregards existing challenges and deficiencies of the system that could return it to a continually vulnerable state. This can be further amplified if prescriptive adaptation strategies are suggested for resilience without taking the context of the health systems values, principles, or goals into consideration. 58 Yet the frequent use of the keyword adapt, and the inclusion of the words transform and learn could indicate a growing emphasis on thinking about health systems as continuously adapting to shocks and stresses, leading to a richer understanding of how to create resilience within health systems. 57 The ambiguity in terminology in the literature and the absence of a common understanding of health system resilience is comparable to the criticism around the introduction of the term sustainability in development in the 1990s. 21 Sustainability was criticised for being a catchphrase 59 and lacking consistency in its interpretation and clarity, leading to concerns about its political usefulness. 60 Yet the shift in the use of the term from an environmental focus to a human focus, coupled with a growing concern about the ecology of the planet, brought sustainability to the mainstream, 61 and 2 decades later, sustainability is used in multiple disciplines and is the central image of the United Nations Sustainable Development Goals of the Agenda 2030. 59, 62 To further strengthen the concept of health system resilience, experiences from other disciplines could be helpful to ultimately find a common way to describe and apply the concept in literature. It remains to be seen if health system resilience will be adopted as a useful concept that shapes the way that actors perceive and design health systems in the future.
Limitations
Two broad search terms were used to identify a greater number of articles during the search. Relevant articles that did not explicitly mention resilience or health systems or articles on resilience that were not published in English may have been missed. Our own interpretation and subjectivity of choosing the keywords and characterizing resilience within the WHO 6 building block framework may have caused a limitation of reproducibility. The building block framework was chosen as it is a commonly used framework, although it places equal emphasis on all building blocks and does not take into account the context of the health system. Choosing another framework to use for the analysis may have shifted the focus towards different dimensions of health systems. In addition, the experts selected for consultation may not be generally representative of health system resilience practitioners, and therefore reflect only some of the ideas regarding health system resilience.
Conclusion
Health system resilience is an emerging concept within health system research, and descriptions of health systems resilience vary in the existing literature. A review of the literature suggests that long-term changes, learning from previous experiences, and everyday resilience are considered important aspects of resilience. Additional case studies of health system successes and failures in diverging contexts may be a starting point to create a shared understanding of the concept of resilience and to clarify its meaning.
